This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 



BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 

• BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

• BLACK OR VERY B LACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMEN TS 



IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
Please do not report the images to the 
Image Problem Mailbox. 



® 



J) 



Europwn Patent Office 
Offio* *urop£*n 4m brvvcti 



ii 



© Publication number: 



0 525 852 A1 



© AppicafiM number; 923Q1S8&3 
© DetecfflUng: 02.07.83 



EUROPEAN PATENT APPLICATION 

© int. a>: G09G 3/36' 



© Priority; EF 91 


© Applicant: N.V. Philips' eiofltatnpenf ibrlektn 


© Date of publication ct jppUeation: 


Grotncwouii»w*$ 1 


NL*821 BA ElndhovtnfNL) 


oaoa.» Bulletin sara* 


0 lnv»rtoi;Wclfc. PittHfEM Anion 




Qta INT, OCT KOO) BUREAU B.V., Frflt 


DC PR CD IT NL 


HoifttLfcfifl B 




NL4B5S AA CindJlOyen{NL) 




Inventor KuUfc Kcrel Elber* 




Cta INT. OCTFOOI BUREAU B.V n Frtrf- 




HolatlaBn 6 




NL-66B8 AA Eindliovin{NL) 




0 Repf«*friatrv*; map. Atirtaan Ytf a at al 




IHTCItNATiONAAL OCTROOIBUMAU 5.V. 




Piof. Hdtf Laan B 




NU3B55 AA Kift<«10Ten{NL) 



<g> Display dtvlee. 

0 Whan an acilva matrix LCD Is driven whllt using 
irrv*rsian per n r&vrt (n & 2)> stripe- effects occur. In 
th* WeAfr 6f dOubl* lift* iAvftittiOn fhi* Itttdft to 

in pidunfr. According to tna lrw*ratic^ thfc cat t* 
(BrgBiy obviated by giving at lee&t the taat row at the 
ravre in e group ot o rows e differ nrt getecflea 
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The Invention refetee to a dtepiey device com- 
prtotog a eyetecn of pkele arranged In rows and 
columns rod a line- eefecttori circuit which can 
sdeot rows ot pixels by moans ot setecHori vol- 
tages during operation, the cSarvtc© also comprising 
a circuit fee 1 prasartfcrta column date voltages 
during selection. 

A display device- ot thia type k suitable for 
dLapisylng alpha-numerical Information and vldeo 
Information by meene of passive electro-optical dis- 
play media euch as Iquld cryetele, etetrophoretic 
euspenacne *ad electfochromic materials. 

A display device ot the type- described In the 
opo&lng paragraph Is known Iron European Patent 
Application no. 0 2& 646 (PHN f 2,1 64) laid open 
to public LfrSpecfiOA, in th* nam* ot in* Applicant. 
This Application Cteacrlb** a, drive mod* providing 
tha possibility of chafQlftg ttifi puata in Such a way 
thst pl»elB In cooascuttve ram are charged at the 
opposite polarity {single tew Inversion} end the 
pcierlty In different trenw* le Inverted tfreme Irorer- 
elon) > vrttile there Is e considerable freedom ot 
cholce «8 regard* the form of colour filters which 
may bo used. 

Whan using som* colour filters, It may be 
advantageous- to invert tt» polarity, for example 
after driving Every two rows (Cbubie raw inversion) 
instead of one row. Aaymmatriaa in picture etec- 
bodes or tschnlcal reaaonB regarding layout may 
eleo Qlve riee to e repetition ot certain, pattern* 
efter, for eeqemple, tour rows eo that It ro&y t» 
tevoursble to repeat the Inversion after every tour 
row* or, more generaiy, after m rows. 

When euoh display devloe* are used, stripe* 
ara usually visible along ths edge of the groups of 
row*, tn the case of double row inversion this 
becomes ffiaflttttt in lioht rows, atternatiftg with 
tori* one*. 

The prBHanr Invention haB, /flfw arVJ, fee Ite 
object to pruvloje e display device In which, eaid 
stripe effete ere reduced coneldsrebly. 

To thle end e display device eccordlng to the 
Invention la characterised In that the line eetectiori 
olroult oan select ocneeouttoe rows of pbieta vdlhlri 
groups of at toast two rows or pixels during opera- 
tion ana oharg.es consecufiir* gnsups. of pb<*fc in 
tns opposite sanse> the ina ©election ciricuit being 
capable of applying a selection votta^ft to art feast 
one row elsctrodB or Belsctton elschoriB at the 
beginning or the end ot e group of rowa during 
oporefloc*, which wteofon voliege dlflece from the 
other selection voltages vdthln, the group. 

The InvenHwi le based on the recognition that 
uid stripe efteot8 are mainly due to oapaolttve 
couplings between oonseourHva rows. 

In the p*8* ot such an inversion after, for 
example* m row* fha first row of pixels In a eubs*» 
ouerrt group la charged in the opposite with 



reaped to the pboele In the previous proup. Thle 
e4tect can be corrected to eome extent by edaptlny 
the eelecHon voltages at one elde or at both sides 
at the transition orf a group of pixel* to * eubee- 

a querrt row, Since the corracrlon also depends on 
the oapacifanca of the pw*l> v*ioh iti its turn de- 
pends on foe setting ot this pixel on tns 
tmnamiaaionA/ottaae characfefialic ft^t, the cor- 
rect! en la preferably performed for a pbcefl cepacl- 

jg fartce nhich corrjeeponde to e netting helhvey the 
trenemleelon^oftege cherecterietlc curve {medium 
efreyj. 

The Invention is nofebfr eulteble tor colour 
display devices using * oobur fltef wr»se octour 
» pbeeb of one and the same colour In consecutive 
rtjws irt shitted mfh r*sp«of to e^oh. other by one 
or more oofurnnfr. I ft the case ot singl* now inver- 
sion similar colour pbaHa would alwaye charged 
In tfiB earns dlrsdion^ eo that croestalk of the 
so column elQnel w'e the cepeclilv© drvlelon cf the 
cepecltencee o( the pixel end ot e non-llneer 
switching eleaiert (dtode, MiM) mey hew e det- 
drnentai effect Oietebly In larger sreae of one end 
the same oetour). By division into croupe of two 
as {double- raw inversion^ with tha possible exception 
ot rows at the edge (ot foe display J, iris crosstalk 
problem (betattft columns and row*) ia largely 
aolvad k but a oapacifiva coupling betaraan the row 
etectrodBB becGmsa vlelbte la trie form at eald 
«i stripe etrjecl*. The adeptetton. «ocordlns to the 
Invention, ot the eelecHon volta^ee* reducee the 
occurrence of these stripes. 

The picture electro dee may bo switching units 
ooruletLng of otie or more aotive switching ete- 
js metits. The svdtchlng elements may be two-poles 
{^or exampie> clodes. Ml Ms) or mree-poias (for 
aaampte.thin-h'tm transistors ITFTs]). 

Thfr invatttion will now be described in greater 
detalS with rstersncB to some embodlmBfitB and the 
40 dretylao In which 

Flj. 1 t& e croeerwcrtonel view cf * dtepley 
devtce embodylnp the IcwenHorv 
Flff. 2 ehowe e pert of Fig. 1 oa a larger eceie, 
FI9. 3a Is a dagrafnm&tio plan view of a colour 
43 Ulter, with reference to vrficri the above^man- 
fioaed problems occurrir^ in the cat* of single 
row inversion are explained, 
Pip;, ab is a diagrammatic plan view ot a similar 
colour Alter, vdrh reference to which the Inven- 
eo lion will be further deecrtbecl 

Ftp. 4 stoma dlepjemmetlcady a. part ot the 
display device according to the Invention end 
Ft©. 0 ehme equivalent circuit diagrams, with 
reapeot to whloh aepeote or the Invention will be 
its described, while 

Fig . $ shows a part of fh* row signals tor one ot 
the drive mode*. 

rq. 1 shrjwa ia a diagrammatic crata-section a 
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pert of e display device, In thle embodiment a 
liquid crvetet display device 1 , comprising two sup- 
porting plates 2 end 3 betireen which, lor example* 
* twkted rwmeHo liquid crystalline material 4 U 
present. The Inner surfaces at the supporting 
plates 3 end s are provided with electrically and 
chemically insulating layers 3, A number ot row 
cfl[uni(i<4fttrt$ftl picture electrodes 6 of 
Indium-tin oxide or snottier BlBctrlcelly conducting 
transparent material Is provided on the supporting 
piece s. Transparent picture electrodes 7 of, tor 
ewemple, Indlum-Hri eaWe y&teh are tateo;reted to 
airip^taped electrodes On this embodiment col- 
umn electrode*) are also provided en the support- 
ing plats 3. The facing picture electrodes 6, 7 
constitute the pixels of the display tsevice. 

Stop-shaped (for example* metal) Mm elec- 
trodes a are arranged between the rowe ot picture 
elBctrodBB S, Each picture electrode 8 Is connected 
to e row electrode 8 tfa e evrttchlog etefnent (hot 
etuwn). Furthermore, liquid crystal orlenrlnp, layer* 
f 0, 18 are provided on the Inner surface* of the 
supporting plates 2 end 3. Ad la known, b different 
orientation state of the liquid crystal moleoules and 
hence an optically dltfenent state can be obtained 
by applying a voltage acics* the liquid crypts) layer 
4. The dGiepltty device can be realised t& & trans- 
rniiaive or a reflective device and may have or* or 
two poferl2eie. 

in Rg. 2 ftxe- caeee- of the cepecltlve coupling 
vdll be further eaptelned. A etrey cepecttence Ct, 
which Is dlegremrnaticelly llus-treted by mesne of 
the field line 9> la produced vto the substrate Z ofc 
for eKampte> glass, The picture eleofrode 8 a asso- 
ciated with the tiret pbsal f f J receives a voltage ot> 
lor example, -v e att*r selection, it me picture elec- 
trode B b associated with the next pixel also re- 
ceives a. voltage -V D in a subsequent selection 
period Hfter It hsB received a voltage nt ±V P In a 
previous (f?eme or Held) period (ths trenemlwlon 
velue of Juxtaposed ptefe, notably In lerge areaa; 
often, closely correlate dX the volte ge across the 
picture electrode tf* change* trom +V fl to -Y n . 
Suoh a voltage variation of 5V fl of this picture 
electrode causes a voltage variation Ws the capaci- 
tance C* across the pixel associated iritti picture 
electrode 9* by * value of AV - (C^ACp+Cc + C^- 
JW 0 , or muohly (Cp«y?V ff C p ie the capacitance 
of the pbcel and C n the capacitance of ths non- 
linear switching element (see eleo Rg. $)- 

The ebeclute value of the vollsge ecroee the 
fire* picture etectPPde Increeeee when th* second 
picture electrode le charyod In tte eame direction 
jtnd the tirat ptx»l becomes darter $*sed on z 
twisted rwnaric Liquid crystal etfect between 
crossed potorisecs). Hcwever> if a third, eubeequert 
pixel receivee to opposite charge, the abeoMe 
value at ttie vcLtaoe morose me second pixel will be 



amalter then 1b Intended eo thet thle* pixel bscomee 
lighter. In the ceae of doubfle tow Inversion the first 
row of each pair ot row* In which the pixels are 
ohsrged In the same dlreoHon beoomes darker and 
s the second row becomes lighter than Is Intended, 
in the ease of irwersion after larfler numbers of 
rowe this effect alwsy* occurs around the teat row 
ot the biooka into which the rows teve been di- 

to Rg. 3a b e dlegremmettc plan view ot a plural- 
ity of ptete 11 ot e colour display device vrith a 
colour tiher whose colour element? {corresponding 
to pbteLe) In Juxtaposed rawe ere shifted tilth re- 
speot to e*oh other over halt a pltoh. When slngte 

js row Inversion Is used, In which the above-men- 
tioned cap&itive crosstalk is taroely corrected in 
monochrome display devices,, pbcel* ot the same 
colour in one column are alweye charged with the 
same sign. In Fig. Sb this l9 dBnotsd by meene of a 

so * or e - elQn. Since, for eKerapl^ consecuttoe red 
pUele In The wme column are elwsye cherged In 
the eeme direction, crowtelk via the cepeclttve 
division of the capacitances associated with the 
non-JInear svrttohlno; eletneot and the ptort }»vlny 

es a value of 
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Air. 



votege sweep on the column) 
oaioes a setting on the transmlaslonrVohage char- 
ts actertetlc curve which gbtt « too hl^h or too low 
ttftftsmission tor a given colour in o« column. 

in the case of double row inversion {Fig. 2b} 
eucceeerve pi&ele of one dfld the eame colour in 
the earns column ere charged In the EppnBlte 
4o e^nee. but new the cepadtlvs coupling of the rowe 
produces the sbove-mentloned etrApe effect. Ac- 
cording to the Invention this cbr at least pertly be 
obviated by the choice of the row or selection 
voltage*. 

«s This villi be further explained with reference to 
Fig. 4. The display device shown in this Figure 
comprises * plurality of pixels 11 arranged in rows 
and column* tthich *k driven vr> swrfacftioo, ele- 
ments 12, far example, Ml Ms (mBteWBolBtor-mBta!]- 
.By euccewlvely eeleettng (energizing row elec- 
trodee 8, Information which le preoent on the col- 
umn electtodes 7 la presented to the pixels 11. 
Rov; electrodee 3 are consecutively selected by 
means ef> for example, a row selection olroutt 13> 

n white the Information to be presented for « selected 
row of pixels is stofed in a register 16. The assem- 
bty is driven ertd synchronized by means of the 
switching urit 15. in mis embodiment tne «ma am 
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divided Into qpgup& of ftrcu with Che pceelbte sweep- 
ton ot the Hret end the lest row> a* a depley 
device comprising n rowe of ptxeb Is then divided 
Into fit least groups of two rews of pixels. 

Fig. ci show* a part Chree pbtats) ot th« de- 
vice of Pig. 4 in which the *way capacitance C$ is 
shown, by meara ot broten lirtea. It the pixels 11* 
and 11 b an* eonaacuiively tharpad posftiv«ty 
(double Una InwEralnnJ by means, at sbIbcHgh vcJ- 
tegee on the row electrode* 3\ 9^ end It eub*?- 
quenty pixel 1 i a Is charged negetfwly by eefectlns 
row electrode 8°, die voltege ecroee pfcd f 1* te 
decreased. According to the Invention this Is pre- 
vented by choosing the seleotLon voltage across 
tha row etortrcscte E a fance ...) to be lower* or 
by choosing the voltes «ctoas the row electrode 
S b to b* higher; a combination is alternatively pos- 
eibl*. in the relevant embodiment in. which the row 
Electrodes ere divided Into groupa of two the setec- 
Hon TOlteffes within each, croup ot two we thus 
dltterent. The correction to be set le elec depen- 
dent on tte setting on the trensmlwIonAortetfe 
characterise curve and 1b. prefers t*y set et a value 
halfway this character ktio ourve {medium grey). 

The darvlc* or. Flp. 4 can also b« driven by 
maan* ot tha method a& da scribed in EP-A-Q 362 
939 (PHN 13,698) which ia therein tecofpoiiabed by 
reference. Pig. 6 ahowe diae^irLffiaficafly the asso- 
ciated selection Btgnala (5-IbvbI drive} for two euo- 
ceeslve row- it e row le chereed poefttvefy, Yihteh 
corresponds to e selection voltage In Flf/ 6, the 
verleHoR cvt the voltage ecroea picture electrode 6 
(medium grey) le -2V B » -{Vat +VthX!rhls veiue elw 
applies t» the previous SKampte; saturation 
voltage, V Et : thresliold voltage), which corresponds 
to a negative feedback to the picture electrode in 
the previous row. if the row Le changed naively* 
tha reeer voltage ia firat applied tD a now 
slactrnde. This doea not have any Influence an the 
picture electrode In the preview row because thle 
row receives e ©election vottepe v e et fliet moment 
end ccasequentiy the non-IIneer switching element 
le still conducting dime Interval tf In Fig. 6). Picture 
electrode 6 le charged to a voltage ot at tout 
V M +ifl(VWV lh ) at the end ot the reeet period, At 
th« end ot the next selection patted th* voftage ftn 
th* cam ot medium ^rey] is ^(V^ +V, h ] rftauLting 
in a tue* v*ifttiori of & HVm-Vih) «ctoas th» pittufft 
electrode In. the previous ran. This nBgstlvB teed* 
beck emelter then In the cese of 4-(e^vel drive eo 
thPt the eetectipn wlt^e- ere choeen to be* gflffhrtfy 
dltterent than In the previous embodiment In which 
the feedback hra eubetentfelly the seme value In 
both oaee&t 

For tha devices of Fig. 6b and Be sElphtty 
ditfarent consideration* arc usad with raspact to 
th» valuta et the vetted* variations acroft* th» 
picture ftlectrotiea* but hana ^ain etrlpe atfecta can 



be lenTely prevented by edeplng one or more 
selection voltagee within a group ot rcwe In the 
ceee ot double row Inversion, or more generally, 
bwerelca after m row*. 

i Thfr Invention la et eouraa not llmltad to tha 
ttnbodimeni* dasoribsd but a«veral v&i&tion& \tt 
po&sibte within tna doope ort ma invtriticyi. ma 
atey capacitance, which cajuaea said capacitiv* 
coupling hBtwoen the rcwe, c3o©b not only exist In 

'0 dwtcee xtltti twcpote& ee Ehovm In the Flguree but 
eleo la ecdw plxele beeed on ttiiwpoles euch ee 
TFTe 99 thet tte iRveatioa le else eppllcebte In this 
Held. In the esse ot & dMelon ot the row» Into 
hrger groups the stray oapaortuioe to a picture 

is etacttiode which Is farther remote may be takan Into 
account, If na£**6ary k in thfr ^dftptericti of tha sa» 
tootion voltagee. 

Clairna 

so 

1. A dlepfey device comprtelnp e eyetem ot pUete 
ecreoged In rowe «nd wl^mn* end e lira? re- 
fection circuit which cen select rcwe ot pixels 
by means ot eeleotion vofttage* during opera- 

& tlon, the ekulca also comprlslnc/ s circuit tot 
preaantLng column or data voltage* during »- 
feotion, chamctarizad ih that the fins election 
cincuit can select conaecutiv* row* ot pufiifi 
within groupB at et iGBBt two rews cf ptxsla 

90 dvrlns operation end chercee ponwutlve 
groupe ot pUete In ttw oppoelte eeree, (he line 
selection circuit being cepeble ot epplyln^ e 
selection voltage to et ierat one row electrode 
or eeleotion electrode *t to beginning or the 

» *rid of a group of rows during operation, which 
aeiAchon vottaoa amm tiwi tf^a other **iec- 
tiotj voftagea w'rtbin tha group. 

S. A display dsvlcB bb cSalmed In Clslm 1 , cher- 
40 eoterlzed in that it compiler e oolour Filter 
wfioee colour pkoelB of one end the eon? col- 
our In corwecutivc rows ere shifted with re- 
spect to each other by one or more columns. 

«5 2, A display dtartc* as claimed In Claim 1 or Si, 
cttaractariaad in tri&t tha rows art divided into 
group* of two, with tha possible exception ot 
the tiftt and tha last cow. 

eo 4. A dlepfey device ee claimed In Ctelm f . 2 or 3. 
cherecterlaed In trier the picture efsoTrod?? ere 
connected to the row* or column* vie ecUve 
switching units. 

as e. A dltpky devlca as cUimed In Claim 4, char- 
actarlzad in th»t foe activ* awitchino unit com- 
priA*fc one or mm hvo-pole«. or tbsae-pole*. 
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